Quantum mechanical study and nuclear magnetic resonance measurements of some alpha-arylcarboxyalkyl acids as anti-inflammatory agents.
The CNDO/2 quantum mechanical conformation method of analysis, charge density and protonation energy calculations, as well as 13C and 1H NMR measurements were carried out for ibufenac, ibuprofen, methylibuprofen, and for a series of alpha-arylpropionic acids. It was found that the nature of the terminal lipophilic residue does not significantly influence the conformation of the alpha-arylcarboxyalkyl acid side chain. The preferred conformational angle, for the torsion of the phenyl-C alpha bond, was found to be 90, 120, and 180 degrees in ibufenac, ibuprofen, and methylibuprofen, respectively. This conformational angle is calculated to be the same in all the alpha-arylpropionic acids. The protonation energies of the alpha-arylpropionic acids are correlated with the anti-inflammatory activity. It was found that the smaller the protonation energy, the larger the anti-inflammatory activity.